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l. This 1s the final report on catapult and arrested landing and
Douglag bemb ejector tests of the Mk 77 Mod O Fire BEomb modified
to 75 gallon capacity. The purpose of this test was to determine
the maximum accelerations in the fore and af% and side directiocns
this bomb will withstand without causing deformation that would

be detrimental to the operation of the bomb and to determine whether

the bomb will withstand the forces applied by Douglas bomb ejector
zﬁthgutbdercrmation that would be detrimental to the operation of
e DOombe.

2, The Mk 77 Mod O Fire Bomb modified te¢ 75 galleon capacity withe
stood 19.1 g's acceleration in the fore and aft directicn and

9.7 g's sideways without deformation., This bomb satisfactorily
wiggstood the Douglas bomdb ejector forces with only minor defor=-
maticn,

3. It is concluded thats

a, The Mk 77 Mod O Fire Bomb modified to 75 gallon capacity
will withstand an acceleration of 15.1 g's in the fore and aft
direction and 9.7 g's sidewavs without suffering deformation which
would be detrimental to the operaticn of the bomb,

b, The modified Mk 77 Mod O Fire Romb is suitable for use
with the Douglas bomb ejector,

e, The modified Mk 77 Mod O Fire Bomb should be suitable for
most operational catapult take~-offs and arrested landings although
it does not meet the general acceleration requirements for all
externally carried ailrcraft stores as listed in reference (c).

4, It is recommended that a scal be developed for closing the
end bulkheads which is more effective than the shaft seal used
on the samples tested.
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Tests of Fire Bombd Mk 77 Mod O Modified to 75 gallon Capacity

EARLD
ANTRGRUCTION

1, AUTHORITY:

Thesa tests were authorized by reference (a) and conducted in
acoordance with reference (b).,

2. REFEZRENCES:

a« BUORD Conf 1tr NP9-Relec-BEKimp Ser 42777 of 29 Jul 1952
b. BUORD Rest 1ltr Re3ec-RilNjgg Fé4l-6 of 25 Nov 1952
c. BJUORD Rest 1tr NP9-Re3c-LiEtedb of 31 4ug 1951

3. B4CKGRMID:

A requirement exists for a Fire Bomb, suitable for suspension
on the iero 144 bomb rack, The Lk 77 uoé O Fire Bomb has been
modified to 75 gallon capacity for this purpose, Referaence (b)
was written to accomplish testing of this modified fire bomb.

4, OBJECT OF TEZSTs

The objeot of this teyt was to determine the maximum acceler-
ations wnich this modified bomb will withstand in the fore and aft
and side directions without causing deformation which would be
doetrimental to the operation of the tomk, It was further desired
to deterninc whethor the bomb will withstand tho forces aspplied
by the Douglas bomb ejuctor without deformation that would bs
dotrimental to the operation of the bomb,

5. PERIOD OF TEST!

a, Date of Projcet Lettor 25 November 1952

b. Dates Necessary laterial Reccived 4 Deccaember 1952

16 Duecember 1952

¢. Datc Commenced Test 9 Ducember 1952

d. Date Tost Completud 18 D¢comber 1952
RELTRICTED
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BABI C
REIALLOS OF IEST

6. DESCRIPTION OF IT:MS UNDER TEST:

Tho Mk 77 Mod O Fire Bomb was modificd to 75 gallons capacity
by sghortcning thc center scetion to 23 inches, The front and rear
sections werc then welded to thu center scetion, This eliminatcd
tho circumflorontial gaskaotud scams and climinated relianee on the
longitudinal tie~rod through the ccntcer of the bomb for helding the
threac (3) sections together and providing svaling prussure. The
resulting weldcd bomb derives its struengti from its contimious
stressed skin construction, The modified bomb is approximatciy
20 inches long and remains 16 inches in diamctur. The btombs were
wator f£illed for the catapult and arrested landing and Douglas
bomb c¢jector tecsts, Inert M23 igniters and arming wircs were in-
stallcd for the catapult and arrested landing tosts,

7+ DESCRIPTIQN OF TL£ST EQUIPMENTS

a. The accoleration tusts wuru conducted on the Catapult and
Arrcusted Landing Facility of the Laboratory Scrvieccs Division of
the Aviation Ordnencc Departmcent, Ihis consists of a car traveling
on a track launched by a catapult Type P, Mk 6 Med 0, and stoppud
by an arrcsting goar unit Mk 4,

be Thu bomb ejcetor tust wrs condueted on the Douglas Eombd
Ejcetor Faecllity, This consists of a Douglas bomb cjoctor mounted
on the bamb cjecetor tower, 4 Mk 1 Med 2 Bomb Ljuotor Cartridge
was uscd with the modificd Mk 77 Mod O Fire Bomb,

8, PROCEDURE!
a. Accelurntion Tustss

The medificd Mk 77 Mod © Firce Bombs werc fillud with watcer
and two (2) incrt M23 ignitcre 2nd araing wires installeds The
bombs werc mounted on the catapult ear -nd sway braccd to simulate
opcrational usc, Tho bomb wes aceclereted with the nesc forward
for forv and aft loxding ond with the longitudinal axis purpcne
dicular to thc motion of thc car for sidc loadings, aAppendix (A)
lists the complcte schicdulu of aeculurations to which the firc
bombs were subjectaud,

RESTRICTED
SECURITY INFCLLATION 4
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bs Dougzlas Bomb Ejector Test:

Tho Douglas bomb cjeotor was mountcd on the bamb ¢ jector
towers Tho modifiocd Mk 77 Mod O Firc Bomb was filled with wator
and hoistud into position and latchud on the bomb ejector with the
nose down, 4 35mm Mitchell motion pieturc camera was sct up so
that photographs could be made of the fire bomb in the intorval
butweon tho firing of the ejoctor and the impact of the bomb with
the ground. A Mk 1 Mod 2 Bomb Ejcetor Cartridge was loaded in the
gJoctor and thc ejcector was fired aftor starting camcra coperation
to obscrve thu complate fall of tho bomb,

9+« RESULTS AND DISCU&SICN:

All aceelerations listed are the equivalent values for this
fire bomb filled with napalm mixture.

a., Trere was a slight water spray from the filling caps of
the modified Mk 77 Mod O Firs Domb at 15%.1 g's when the bomb was
catapulted with the nose forvord, "He fire bomb vias considered
satisfoctory for this accelerction, which was the maximum attain~
able, in the fore and aft direction,

b. There was a slight woter leckage from the seal between
the through rod and the end bulkhecads after the modified Mk 77
Mod O Fire Bomb was catapulted at $.7 g' s sidewavs., The bomb wes
still considered satisfaoctory.

c. The welded seam hetween the forward and center sections
of the modified Mk 77 Mod O Fire Bomb split when the bomb was
catapulted a2t 1ll.4 g's sidewavs,

d. In all acecelerations of the modified Mk 77 kod O Fire Bomb
in both the fore and aft ond side direetions, no crming or dis-
placemegt of the igniters or displacement of the arning wires
sceurred.

e. The modified ik 77 lod O Fire Bomb was no nore than super-
ficially damnged by the bomb ejector foots This superficial damage
is shown in Figure 1,

RESTRICTLD
SECURITY IIFORMATION 5
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10. It 1s concluded thats

as« The Mk 77 Mod O Fire Bomb modificd to 75 gallon capacity
will withstand an accelecration of 15.1 g's in the fore and aft
dircction and 9.7 g's sideways without suffering deformation which
would be detrimental to the operation of the bomb.

be The modified Mk 77 Mod O Fire Bomb 1s suitable for use
with the Douglas bomb ejector,

| ce The modified Mk 77 Nod O Fire Bomt should be suitabls for
most operational catapult take-cffs and errosted landings although
it does not meet the gencral acccleration requirenmcnts for all cx-
‘ ternally carricd aireraft stores as listed in refercnco (e).

EARIE
Q TION

11, It is recommended that a seal be doveloped for closing the
; ond bulkheads which is more¢ effective than the shaft scal usecd
o on the unmodificd Mk 77 Mod O Fire Bomb and the samplos tested.
! Presumably this bulkhead could bo made solid since the need for
the central through rod dces not exist, It should be noted that
' the agvagtagecus nesting ratio of the ¥k 77 Mod O Firo Bomb has
‘ boaen lost,

ay PART F
QISPOSITION OF MATURIAL

12, The two (2) damaged firo bembs wore returncd to the Ammunition
Division of thoe Armament Dopartment for disposal as scrap. In-
structiogs arc requested for tho disposition of the third, undamaged
fire bomb,

RESTRICTuD
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The tests upon which this report 1s based vere conducted bv:
L. P. MITCIELL, Lieutenant, USNR
Laboratorv Services Officer
Aviation Ordnance Department

This report was prepared by!
L, P, MITCHELL, Lisutenant, USNR
Laboratory Services Officer
Aviation Ordnance Department

This report was reviewed byi

J. Cy TALLEY, Director of Research
Aviation Ordnance Department

Js Dy WaTSON, Lieutenant Commander, USN
Assistant Avlation Ordnance Officer
4viation Ordnance Department

F. A NUBsQM, Captain, UEKN
Aviation Ordnance Qfficer
Aviation Ordnance Department

C. C. BRAMNBLE, Director of Reseerch, Ordnance Group

APPRCVEDs J, F. BYRNE
Captain, USN
Commander, Naval Preving Ground

.ﬁtf;;iaAg—Jia_c_‘ ,
E., A. RUCKNER
Captain, USN

Ordnance Officer
By direetion
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Date
12 -9-52
1220452
129452
12-9-52

12-9.52

12-18-82
12-12-62
12-18-82
12-18-52

12.18-852

* These aceelerations may be multiplied by 1,87 to give equiwvalent values

TABLE I

Tabulated Test Data

Accoleration Teats of Fire Bomb Vk 77 Med O
Modifled to 75 gallon Capacity

Direction Acceleration in g's+ Resulta
Fore & Aft 8.1 No Change
Fore & Aft 7.6 No Change
Fors & Aft 540 No Change
Fors & Aft 10.4 Slight water spray from
f£illing oaps. 0.K.
Fore 4 Aft 11.9 Scme water spray from
£illing caps. OQ.F.
Side 3.0 No Change
Side 4.5 No Change
Side 841 No Change
Side 7.8 Water leak from thru
rod ualﬂ. 0.X.
Side 8.0 Wldad seam aplit at
bottom. ‘

for the bomb filled with napalm mixture.
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